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R This field called Artificial Intelligence (AI) has the ability to capture

expertise in a particular field and use that knowledge to teach trainees or

. assist them in a diagnostic process. Of particular benefit to the Field

- Artillery is such an Expert System which can be used to teach the skills

A required of a Fire Support Officer (FSO). Present methods used by the U.S.

'; Army Field Artillery School require a Fire Support Officer to develop

ALY expertise through service in the field. Expert Systems can be used to

i develop highly qualified FSO's so they are ready to perform when they first
report to maneuver units. Additionally, Expert Systems can be developed to

ol assist mechanics in the diagnosis and repair of the camplex systems which

::::::, make up todays Field Artillery. Training Developers must be made aware of

Y this emerging technology in order to develop the next generation of training
i devices.
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iraining Levices and sirulations are ltecoring increasingly more
important as a mneans of producing cortat ready soldiers. iodayt Army
Trainer finds himself facing training irhibitors such as complex weapounc
systems, rising ammunition and operating costs, safety restrictions and
noise pollution. A potertial sclution tc these inhkilitors can ke found in
the emerging sophisticatior of training devices. A nev field of cerputer
technology ulich uses advanced programs to eprroximate human tlouvgplt
rrocesses has particular appeal. This field calleéd Artificial Intelligence
(£1) Fas the ability tc capture expertise in a particular field and uce
that lncwledge tc teact trainees or essist them in a diagnostic procescs.
Cf particuvlar benefit to the Field Artillery is such an kxpert tysten vwhich
cen be used tou teach the skills recuired of & Fire Surport Utficer (Fsi).
Fresent methods used by the U.L. Arry Field Artillery Schocl require a lkire
Surport (fficer to develop expertice threough service in the field. Exjert
tystems car be used to develop Lighly qualified 18L's so they are reacy to
perfcr vten they first report to meéneuver urits. accditionally Lxpert
Systers can be develeped to assist meclanics in tlte diagnesis and repair of
the corplex systems which make up todays ltield artillery. iraining Level-
orers mwust te rade aware of this ewnerging technology ir. order to aevelop
the next generation of training devices.
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As leaders in an Arvy attenptirg to provide for the defense of our
ration in a complex, highly teclinclogical, raridly eveolving world, we finc
ourselves faced with the same tasks whick consumed the thoughts of tlose
who led our frry a century ago. The principal task is still tc train
soldiers so they possess the essential skills apd contiderce required to
win the next war on tcdey's incredibly hostile battlefield. Uur Listory
contairs too nany exarples of first battles lost tecause of ill-trained
soldiers, &nc¢ the exarples are nct confined exclusively tc the erlisted
rar.ks. The trairers of today will nct necessarily find ary fewer otstacler
tc trainirng, turt there may be nev soluvticns to their cdilerta in tle feorm

cf sorhisticatecd, teclnologically advarced treining cevices arnd sirulatcrs.

ite special &tility of trairing devices btecores cobviove when cor-
verntiornal training techtnicues are ireffective because of cowplex systeus or
lirited trairing cpporturnities. (ostly seysterns and cysters which consure
lerge swcunts of fuel or cause ¢xcessive nouise ray have only ore practical
alternative, training cevices or simulatcrs.1 Lecause of the lack of &
trairing device for use ir training repeirrer for the Firefincder raccr, tthe
actual piece of equirment 1s usec. Faults are intentionzll: rplaced in the
syster then the system is turnec over to tle student t¢ practice fault
firdirg fprocedires. Lrrore on the part of the stucents ofter. result ir
damage tc other sulsysters which have anmcunted teo over $S1G(,(0C & year.
Certainly treiring to achieve nruclear surety prceficiency anorng artillery
crews would be virtually irpossible wittcut trainirg devices. ile cor-
flexity of trairing devices or simulators car equal or in some cases exceed

tte corplexity of the actual weepen or syster being replicsated. iIncdividuel
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as well as crew proficiency, even on the nost corplex systems, car be
raised because of repetition, feedbtack and the resultant evaluztion cppor-

tunities whicl are essential to all training.

Loise abaterent is arother benefit derived trom using training devices
and is becorirg tore irportant in treining areas adjrcent tc highly pcpu-
lated areas suct as those found in the Federal heputlic of (errany ci ir
the Nhortheastern Llnited States. The impact cf noise abeterernt is re-
stricting the already limited artillery firirg ranges at (rafenwechr,
virtvally elirinatirg artillery firing after ridnight and on uweelends. 1lhe
speciel treining neede of the Fheserve (crjcrents seer. to bte well served ty
tiainirg, devices. Dbecause training cprertunities ere eco livited, ravinur
efficiercy of training time is esser.tial. Lack of facilitiec, lonp dis-
tarce betweern unite which nust train as 2 tean ance tle space corstraints of
ar arncry are rproblems susceptible to the trsiring device scluticr. LiC
hel.. Tenple, Chief of the laticral Guard Luresu, when asked tow he could
imprcve the trainirg ir leticnal CGuard irits locatec in highly vrbkan atces
vith no training areas withir easy conrute replied, “nuch greater use of
trairirg devices."z Ae Teserve Conporent vnits are becoring increasingly
vital to our wer fighting capability, their speciel rneeds rust be accor -

rodeted .

Cfter treirning devices have uvees for which they were not intercec.
1Le Low Cest Indirect Trairer (LITH) was cevelojed for the fielc artillery
to curt the spiraling cost cf 155 cm high explosive projectiles. 1he LiTik
round corsiste of a cheajer cast irorn reurd vith a black powder spctter
clerge instead ot the uilled steel fprciectile filled with ccerpeeitior i
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explosive. The LITR is not the financial success some had hoped because it
ended up costing almost 90%Z of the price of a conventional round; however,
with its greatly reduced flash and bang, it has solved some of the noise
reduction problem in Germany and Massachusetts. Cost reductions although
desirable are not always attained, but training devices can often overcome

other problems which preclude reasonable use of the actual system.

Despite all this promise, trainers are cautioned that devices and
simulators are not a panacea for all training requirements that one can
expect to encounter. They are for the most part created for a specific
purpose and have distinct limitations.3 They can be no better than the

programe which outline their use. Levices which are so restrictively
controlled at the Post level that they are next to impossible to obtain
will not be used by the company commander or platoon sergeant. Training
managers at all levels must integrate the use of these devices into the
overall training plans of their units for the full benefit of training

devices to be realized.

One of the shortcomings associated with training devices is the
extremely long time that elapses between identification of the need for a
device and when the device can be found in the kands of soldiers. The
procedures for the acquisition of devices other than the simple training
aids whict can be fabricated by the local Training and Audiovisual Support
Center (TASC) is the same procedure required for the acquisition of major
weapon systems. The procedures calls for competitive bids to be let by

interested civilian firms and often takes eight to nine years to produce a

product .
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Trainirg devices can cover a rather large spectrur fror cirgle,
locally produvced ce ‘ices tc extrerely sophisticated simulators which use
rhysical replication, sycltolic or even procedural duplicetion to reprecent
certain asyrects of a furctioning syster. 1lhe level oi sophisticaticn irn
the Arry st this rpoint appears to lag behind the Navy erd sir lorce. 4
quick stroll arourd the cisplay boothe at ary annual Ipnterservice/ingustry
lreining tysterms Conference will fill tle average Army trainer with awe as
he views corputer driver sirulators thet allov a pilot to land a simulated
aircraft on the pitcting deck of an aircraft carrier. The simulator can
replicate day or night landings under ary weathter concitior the trainer
cares to diel up. All this is done witbout expencing et tuel or aircraft
carrier tine. TlhLat thte ariy does net have such scphisticated devices is
rot irtendec &s a criticisr since with the possitle excepticn of the
Ltinger trainer anc ceveral helicopter timulatcrs, the cost savinges of Aruy
trainirg devices mey not iuvstify such levels of sophistication, ueverthe-
less rmcre sophistication, especially ir the area of tattle sirulations
whict are used to train commancers and tlteir staffs is not only Cdesired, it

is essential.

iraining devices car gererally te classified into twc tyfes, systern
ard¢ non-systen. Those devices &sscciated witl, ard jrocuvred aleng vitt a
Fiece cr even a farily of ecquipmernt or veapcn ic referrec to as a systers
c¢evice. The need, furding and justitication fer these Cevices is vsually
the respcnsitility of the Iroject Manager wlo is managing the zctuval ,iece
of ecuiprent. 411 other cevices ere normally referred to as lor-svitel
devices. Fropcnent branch schocols within 1KALGC establish the need fcr any
devices tley require ard submit to 1kaLCOC ard the Cffice of the Leputy

4
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Chief of ttaff for Cperatiore am¢ lPlams (CLLSCGES), L(LA for pricritizatioun
and funding. Competition for the dollars to support these devices is
extremely keern, and devices which car be useu by more than one tranchk suct
as MILLS usvally get tle money. Once funded and arprovec, Army laterial
Conmand's Project lanager ftor iraining Levices (l! 1ikalt) located ir
Crlando, FYlorida, investigates the appropriate techknclogies and develoyps
€ frorosals for industry to conesicer for hiddirg. Frcr a vrenapenent point of
view, the easiest erd safecst way to field & treirirg device is along witl
thke actual syster., unfcrturately when noney for a prcject tecomes tiglt the
esccociated trainimg Cdevice is the first thing to go in an effort te trim
tke fzt. tuch measurec often result ir felce eccrenies tlat nenifest
thensclves in higler orerating ccsts in the life cycle ot the equiprent.
T'e rreviously rentiornec everple of using the Firefincer lLadars to treir

rectarice is jrcof enougt.

itet tre time for trainirg devices and simulatoers hag errived is net
seriously in doubht corsicering what I have stated previovsly. They arc
generally cheaper and sometimes present the only weens of injroving fpro-
ticiency, but they are ty nc reens inexrencive. Thleir cecst rust jroduce
sore¢ measuraile benefit, and the development and acuisitior jrocess rust be
sub’ect to ranagerent review. This concerr vas narifested in a Vice (tief

of vtaff directed aruy larazgernert Feview of training devices and sirulators

concucted on 15 tepterber 1¢&€. 1he review exsuiined the training device

strategy of each rproponent schcol as well as directing an overview wlicl

.
0

o was tc force the proponents to articulate hew tleir cevice strategies fit
‘!

! into thke overall training strategy. hlso lcoled at wvere commor issues
»
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which effected all devices. This much needed review provided guidance on
the developwment of devices such as a directive to use embedded devices to
the maximum extent possible (an embedded device is one built into the
actual equipment which will allow for operator/mechanic training and

eliminates the need for a stand alone trainer).

A common dilemma facing the developer of training devices today which
was not addressed by the Vice Chief's review is what I call the "chicken
and the egg"” syndrome. The problem in particular is matching training
shortfalls which can be met with training devices with what technology is
available in industry. The creation of a training device starts with a
training developer writing a Training Levice Needs Statement (TILLS) which
broadly outlines what a device must do. 1f that individual does not know
what can be done with new technology, he cannot imagine its use to satisfy
previously unsatisfied needs or needs which have been poorly met with
obsolete methods and technology. By the same token, training developers
should not wander from one defense contractor to another shopping for new

technology against which a need can be developed.

In the remainder of this paper I will explain a new computer tech-
nology; Artificial Intelligence which shows considerable promise in train-
ing device applications. I will use the field artillery branch device
inventory to analyze and cite possible uses of this technology both for new

devices and as replacements for obsolete devices.

I will now attempt to examine Artificial Intelligence (AI) as best can

be done by a definite layman who blanches at the sight of a perscnal
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computer. The most difficult task facing the training developer of to-
morrow is not understanding what the capabilities of Al are or what it can
do for him, but understanding the plethora of definitions which are found
in writings on the subject. AI is a relatively new idea which first

appeared in the 1950's and in that short period of time has stirred the

-

imaginations of those working with it as to its uses. The definition of Al

e

Py

is not a well-agreed upon fact, but the following is one I prefer. “Al is

3
¢
]
4
t
i

the part of computer science concerned with designing intelligent computer
systems, that is systems that exhibit the characteristics we associate with
intelligence in human behavior - understanding language, learning, reason-

ing, solving problems and so on.”

Initial work in this field was found exclusively in the universities
since practical, financially rewarding uses of Al appeared to be many years
away. Larly attempts to duplicate human cognitive behavior were inhibited
because of both htardware and software limitations, but gradually these are
being overcore. The microchip and newer generation corputers proved to
overcome the requirement for large memories essential for AI work, and
workable software ererged by the early 70's. Scientists began tc special-
ize into the different aspects of human behavior where AI could have
applications and some were more successful than others. Today we have Al
computers that can understand and react to verbal commands and can “"read”
symbols-5 Unfortunately, for the training developer learning was one
example of cognitive behavior which was not successful. Origirally it was
hoped we could come to understand how humans learned. The training impli-

catlons of this are obvious, shorten training time in institutions, no moic
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before going on to describe whet practical applicaticrns ere feacible
witl ap Erpert fyster, let ne further clarify what they are by ccntresting
them vitt ordinary aprlications of corventioral jrograrns. In an Lxjert
tyster, the rrograr itself is orly an interrreter or reasoning mectarisn
and iceally tle prograrns cr reasonirg rules carn be clanged¢ with cifferent
tut acceptable sclutions beirng produced. 1r a conventiorel jrograr,
charges are not sc easily Leae and mey result it syster crashes cr worse.
tertaps the tigpect cifferences are to be fcuné in the input and output or
ENSLETIS. t2fert Sfysters will accept ar) ipput pertinent te tle dorairn;
convertional systems will accept only specific bits ot informetion.
Conventioral s)ctere only give one correct ansver cr at best & limitec list
¢f accejtatle answers. L) ,ert systemses ¢r the other hand cau reacl several
corclisieorns &arnc pive tte jrotabtility cf each occurring. 1t vill ive

_ustiticaticns (ar explaraticn of hov it arrived at 2 conclucior) and stete

-

-

wly certair ccrclucsionse were not reacre€.11 itie eprlicetion i: ore thet
cleariy tas the yreztest ceorrercial ajpplicaticn ard there cre scveial
cuccessfurl progrars to he fourd ir ratter civerse fields. acequate harc-
warce ie availetble tc hLarcle rost bxjert Systers, tut tlere does not appear
to be a languagc that suits all kinde of cystems, e.g. sone mz) 10t harndle
cravhic syrtols very vell altbeougl jrogress is continuirng in tiis crea. on
Lrpert Lyster ly dite very reature roscesses an e¥ceptionelly large stecrage
or menory erd ertercsive searcl [rocecire which catees it to te slouver ther
conventional jrogreme. 1lies cheortfal rey, if not cvercore lipit its
Fractical vse ir rilitery eaprlicatiorns sucl as flipglt zide in higl perfer-

rance aircraft.

Although bxpert tysters have sigrificant linitatiorns the one aree tlat
las prover tc lte econorically successful 1s i vhet is reterrec te es tle

1(¢
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consultation syster. These systers do nct replece hurarns, but serve es
expert acvircers ir the solution of ccmplex protlers. Lxanples are tlose
that cignose cisease, interpret geoplysicel ard scnar data, and nale legel
judgerents. “te lLavy las developed ar expert tesed sirnulatior of the
corplex stear poverrlarte tourd or slips. ike sirulator car rerlicate
mectanical syrjtors and [rcvice expert é&scsistence in findirg ccluticns.
¢ rrotter syster callec "Frespecter” is vsec tc enalyce the geclcgical
tindiry i ar aree cdeterrniring 1if mrireral deposits are present in suf-
ficient cuartity to justify higlh cost viring. 7Ibis sycter wae responsitle

for tle disccvery of rolybdenur ceporits in hashirgtorn vertl. ar esctirsted

<100 rillior.t?

re excitirg as thie teclncleogy rey secr, it is ret witlout core
seriovs drewteacks vhichk rust le taler intc corsiceresticn whlel jlarrirg tor
ite uvse. Tle first prchtler ie to cdeterrine tie dorein ecpott vlicl Luow-
lecge i¢ tc Le geinecd. lext one rust firc the experts ir that corein anc
captire their krowlecge. lecertifying exjerts in cerciovescilar ditease is
prot toc c¢ifticelt, but firding ap expert in the duvties ¢t a corpany fire
cupport cofficer (FeL) ic nct easy. Lhet lievtenant cer tell you zll thet
ie reedec tc hrov abeut being an FLO ir en arrcer, lufantry, sirborne,
Airrcobile, Lictt anc¢ Cevalry cororary, fightirg ir tle erctic, decert,
Zurgle cr aurcpeer pledire. ur.ce that expert or evern Letter, leLel of
experts, tave teen icderntifiec tlhey rust chare tlet lrcwledpe with pro-
granrers (who krow littie about wmedicine or artillery fires) wlo weeve thet
knowledse irto an Lxpert Systerm. These perties rust reet regularly, sad

or.ce a week, for exterded periods of tire cdeperding con the sice of the
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domain. Cnce tle systen is created, tlen extensive deluggirg is requirec
enc¢ only the experts cean tell if answels are reasonztle basec on ipputs
given. 1lhe net recult is ttat Exjert C{ysters are costly, ranpouver irten-
sive and recuire Fti ,Lly skilled progrerrers vho are in c¢hert suyprly.
Applicetior of thic costly techknclogy ty the niltitery &t fpresent afppears
te bte linited to decisior support systews, krovlecdse Lased sinulations,

L . . 13
trairing aids and vaintenance acvisors. ~

1 have selected tte Field srtillery tranch for analysis to cdeterrine
suitebility ¢t Lapert Systens for severel reasons. FYirst, 1 ar rost
fariliar witl bcw the trancl. furctious anc the trairing cevice developrent
strategy vsed in cevelopirg arnd acquiring new cevices. Ltecondly, the lield
srtillery is a corjlex syster of systems whicl corbtires rigic pbyeical
prircijples, irtiricate ecuipment ar¢ weapcrne enc the bumanistic application
of ttese principles anc ecuipment in tre "fog of wer”.  adeaitionally the
arruritior anc egripment ie o1 sufficiert ccst to justify the developnent
ct costly Lupert tysters. lurttermcre apny cevice hased vipon ar Lrpert
tysterr vill be confined tecause of cost and coujplexity to use only as an
irstituticnal traipcr. (cguisition of dipitiei sbille rather thlen tle
coentinvetior of skills or sustainment trairning wculd be the result. unly
cost recuctions ascsociated with technclcpical advances in storage and
processing capatility would ellow for & srall, econorical device to be uscd
in pléces sucl as the 7th Arry lraining Center. LUse of such devices as na}

be cevelojec cculé be mace in conjunctior with a lattalion's rotsticn to

Crafenweolr.
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The trairing device strategy of the Lt Arcy Field crtillery School
(LLAraL) is based upen satisf{ying the needs of the field as ceterrirned by
feedback. Specific training shortfzlls are eraly.ed to deterrire if the
creaticr. of a training device will eleviate that shortcoring. The iceal
new trainirg device ruust cevelcp actual corbet skills, reduce cependerce or
use of actual tactical equipment arcé costly arranitior, recuce the nurter
of instructors, mele tle use of ertedded tectrolegy and provice a measur-

atle cost recuction.

ihe devices whicl are currently ir the field ere adequate kit lack the

sorhistication tc train some ccerplex, hLiglly interreleted tasks suct as

those rerfcrred by the fire suvprort cofficer (fecrrerly callec the Lire

tuprort leern (hief cor Fitl Clief) at corpary level anc above. Artificial

Irntelligence ic seer as the key to thte creaticr of a sinilater which ceun
14 | , . v s .

teachk thtece tastks. i agree vitl tlie acsessrernt andé will procvide

detailed analysis later.

10 urcderstand treirirg devices found in the Tield Artillery core must
krow what functions are perforred by that brancth. Tle &acquisiticn of
tergets is the stertirng poirt and canh te accorplishec threugt recars,
direct cbserveation, the nev ierctely Filoted Velicle ard Ly inrenned
SENSOTS ., trce & terget is identified, it is passec¢ tou the brein of the
tield &rtillery wherc cormanc ccntrcl and coordinaticr (LS) is perforrec.
Tte ouvtgput of thet furction ie the fire order wlichk is passec te the
¢lerent whicl perforrs the firal furcticn of attecling the tergets,

the weapens &nd armruvnition group. lield srtillery thlen is wade up of &
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target acquisition eystem, a comrand anc control systen and a  weajors
systerL. Levices cen Lte found to trein beth operators and nainternznce
rersonnel who e&re asscciated with equirnent or wearens in each of the
systers. Lech syster towever tas irputs ard ouvtruts which cause ther
te interact witt each cther. So strong is this interaction that it is
difficult tc treir rerscrnel in ore syster witlcut having to dejpene or
another. ile fire directior rerscnrel (C3 furction} rnust ltave targets to
attack end vespons tc direct as well as feecheck fror bott in cider to
develop and sustain thbeir skills. Levices which replicate c¢ne system for
use bty cunetlter systerm are primitive it they eaist at &ll. 1lis area is a
priwe candicate for the developmrert of rew devices, btt ray trequire ¢ level
cf scrhieticaticn crly fourd in situlation. 1te next level where devices
tave an ajplicatior is found in the interacticu between the Fiele crtillery
ard other nerteirs ¢t tle corbinec érms tear, arror, Infantry, Air Lefence
artillery, as well &as the ecister cervices, the ,&avy anc air lorce.
Le acdequete cevicese are feund &t this level. Cerbired arrs treiring ic
only ewccerplishec thkrevgh the very cently use of actial forces in sucl
fleces as the lational irainirg (enter. 1 don't reen to inply that actual
corltinec¢ carrne training 1s not the best wey tc trein bt tlat it 1is sc
costly and resouvrce irtencsive that it is 1ot wone cfter encuvgl to sustairn
escentiel shills ecpecially with tlte turtcver rates wticl rlague our
units. o cevice whticl wouvlc treal the lLabit of Lrarncles training ir epercid
isclatior would be cleap &t any cost. ite level of rcorplexity is the
lowest tcr those cdevices fcurd vithir a syster or furction. it is bigher
for ttuse devices whiclh are usec betweer ecystens anc highest betveer

tranclies.

14




As 1 previously rentiored, L>pert Lystems can be urec to create

cecision support devices, Lkrowledge Lased sirulator:, and¢ mairtenance
acvisere. 1 car see uses fcr all these in veriouse functions of the fielc

artillery viich I will explain ir cdetzil leter.

Cne aspect of Al whict core telieve has perticilar proiise is tlat of
irtelligent fTutcrs. 1bie uce is a varieticn cf tle trjert Clyseter wvlich
vees ar ertecded test to ceternine the level of krovledge erc atility te
learn, of eacl studert. Using this knovledge the prograr wovle cesifr ar
irdividual Jearring velicle 1ur eechk stucert ard acririster thet instruic-

12
tion. 1 have seriocus doubte alout tle potentizl tor tlhis jregrer anc
rmeirtain that c(orputer assisted irstructiorn suel we is fourd tecdar will
rerain ot its fpresernt level vrtil nuclh rore ie kreoewr elcouvt tle burarn
ccgrnitive or learning jrocess. Leverthelesse, the LU earuy sdir Leferse
tebeel is cdeveloping ¢ lainterarce Cermptter fer bLavb-irteili;eice institu-
ticnal irstruvcter (LACI=111) ap ar ettetft te overcore & wascr pretbler thet
lLes jlagred tle navl systern, peorly treirecd nairterarce ;&FSUHL(].l( 1
ao unuot shere the coptirism cf the 4ir Lefense Lchocl and will nct recurnerc
t1l tetec corputer eceisted instructior ltecavse c¢f ceety but wiil leave tle
test i teacting tecic fact tc conventional clissrcor dnstructicr. Le=
cisicr ecuprert devices, sirvlators and acvisors are cvriertly found ir

) corrercial spplicetier erd 1 vill linit ry recorrerncetions tc these cppin-

catiore.

ite specific ekille and equifmert forne vithir the larget ccquisiticn
furctior are those asscciated witic tte Tirefi:zcdoer redars (ea/ii 5€ wrce o7y,

tle rerotel: pilciec venicle (JIV) arce the vericus tumar obtservore, the

15
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) cor.pary level {fire support officer (F1¢1), (conlbat olservation/recing icer
“ (CLLly) arc the Fettalion ctservetion josts ((1'9) CLLYL were ceveloped as
1] L]
W
a result cf tle (lese Lupport Ltucy Group 1.l which recomnencec tlrec
Y
:l. CCL1's per mwarcuver biipace, eacl equippec with & lsser desigrator  tc
. 3
" increase tle &tility cf tle artillery tc¢ eccorodete tie large rurber ot
¥
" tarpets foura ir today'e ultre-hestile lattietielc. (i's arle cieatec ot
)
q"
o le battalior level by usir 1 and is an & .
4 tlte battalior level by using survey personrel and is &n atterpt te turtler
- ircrease terget accuieitior/eervicirg ty thte ertillery. }or purpeses ot
i
» thic essay, I vill sroup &ll otservere tc include tte observer te be fourd
5 ir tle recertly cpproved acvenced teliccpter Iopreveo Jroprar wicer the
L
M caL e céte ory as tle coryary level FSCG. It ie the teirtunance jperscriel ir
\l
]
'.:- tle reders ard 1V vlc car best rnere vee of tle w1 techrclepy ir tle for
of rairtenance ecdvicors.
I\
0 It 1y c¢pirien, reirtenance acviscres rejresent the lbesgt clearce fcr
W
)..
2: cuccessful vse o1 A1 in the riela Artillery. Althcrpl it cerrct te re-
* garded &¢ cirictly & trairing device, its ute fFreatly recdices tre Uit
N Lo . . . oo
¢ requirec tc treir nmechanice and the recuirerert for subcecuent suelaining
i:‘
R . I3 : : 3 . : : . :
‘.: treinirg . leinterence adiisers viririze tle jrcltlers cescciated vith roct
]
(0
) .
' Lrpert lyvstene lecavee of the well cefined dorain (boev 121y coijerents of &
Y
y ylece of ecuiprert car teil) anc the identificeticr of exjerts is eiv=
o
‘,:‘ ylifiec. ule traintenarnce acviscr would recuire unc rere ecuijrert tian o
o
S . . . .
- perscrel ccrputer. 1t vevld recuire tle weclhenic te stete the tasic
=
3 . . . s
i syEpteres, cirect tlat & certain test be jerfcired ard cependirg on the
l.|
l..
" corrjlexity of tle syster react & conclucicn it e Falf ceocer dteraticne.
N 1 b 5
tor ccrvernicerce sete the ecvisor cotle tse sjpecct recogrition te answan
“h
)
4
)
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7“
b
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U
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questicns posecd Ly the coupiter rather ttan go lLeclk to the terriral te type
a reply. ror exarple, the corputer cis;plceys “"Checel the voltage at _urctior
Lox 2 outlet”. 1s it 12 volts plus or rirus o velts?”  Lle recharic who
rel be urder a velicle nerely replies AFrilluTIVe enc the ccrrfurter jroceecs
te the next step ir the diagncstic jrcececs. Gle rainterance ecvisor cculce
even heve a Luilt-in Pely syster. If tle vechanic cic not luov wiere
Jurction boy ¢ wes locetew, te wculc press & furcticn key and a scheratic
¢r cther aic wouvlcd ejrear. The restlt vourle be fever diagneetic jrobler s

wlich lead te exrersive replacerent of perfectly gocc parts not to nention

creatly recducec "down tiwe”. 1he tost persistert prcectlern i1 corgples

r

vstere, lack of tighly skillea rectanice, would be virtuelly elirinatec.

leirtenance acviscrs progrers would nct te livited toe target acqui-
sitici systers, but bave eppliicability in the corrend é1¢ contrel erce,
cspecially vith tte G:Chutr syster e1¢ ite replacerert thle adverced rielc
frtillery lacticel Late lysters (FlAile), enc the veapers end emrunitior
greup . ther have special appecl in thet they are relatively sirjle ecveters
vith a bigh jprotatbility c¢f success. tre Tust net terget tlat A1 i¢ e
rather irrature tectrnolog; thet Le) require consicderable frert era develep-
Lert erc extersive celigping. 1 feel tltat sterting out si<ll enc havirg
initisl successes will cauge & cepree of cenfidence in the precess ard reke
tutuvre, Lighl: comple: arc tere heter-lile ajpplicetion mere acceptatle.  of
cost ceanrct te Justitiec &t tle urit/crerater level, tlen certairly the
velute «t the Lirect Stuppert ard Cereradi Lupport level will be sufticient.
levelojrent ¢f reirtersnce adviscors stouvle net te cortined to lield rrtil-

lery Lysters, but 1¢; heve conronality witl @11 tranchbes.

17
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l.ost advocates of Lixpert bystems view their velue ir the exnjert
ascistance ttey lend to an 1rcivicdual whe possesses lescer elills eanc
certainly tlat is tle casce, however, 1 see acdditicnal terefite. Lxpert
Lyster.s wler ucec to generate krowledge ltasecu situvlations can grow oL
exrert ir. fer less tire tltan ncrrel teceuce of tte atility to cubject the
stucdert to cunstant repetitions anc irnstart feectack. A erpert ir tlis
cate is rot only someone vho possesscses tle naZcerity cf the known facts irn &
cderain, tut because of years of experience cer arelyce tle arrey of tacts
in a situvation arnd car sutoratically ciscourt soné soluticns zs unvorkeble
end aluoet Py dntuitior arrive ot tle correct corclusicu. Lypert Systers
ir tte fcrr of lnowlecdge scirulaturs can creste experts in ¢ fraction of the
tire thet cer te cdere rorrelly. Ghe ecquisitior of facts however is still
cerrined to trecitioral retloce. ahe abtility teo male esperts striles at
tre hecrt of cre of the west verirg trairirg jrollers fecing rielé ortil-
lery, jp1ocvcir; cvalitiec fire suppert otiicere at the corrary anc rLat-

talicrn level.

lv the tielc eartillery, the rC is tle linl letveer the frtiller and
the raretver ecrie and therefcere pericrre & tiglly ceorplex tesk vhacle is
virtuelly drpcericle teo replicete using corverntionel cornjuter progranting.
Ghe level of corncerr erpressec by Lialds i¢ evicent whern one counsiuers tiat
tvc contfererces are teld arruelly et lori Lill, cre tor conrarders ana ohic
fer fire suvppert cofficers (coumatders ete 1ot ircludec). lesjerntes tra

the tield to Linl:el ou tirc suppolrt lessons learned included the fellevarng:

. he best FLl's are forrer correncers.
« Lbhe Lripede bLC shotlao alteys te & najor.

1v
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. The Battalion FSO should always be a captain.

. The best men in the battalion regardless of rank should

fill FIST and liaison slots.17

In a nutshell use your best, most experienced (expert) personnel in fire

support positions.

A review of the knowledge required of a company level fire support
officer or FIST Chief will make clear why his unique training requirements
are so well suited to an Expert System solution. Keep in mind that this
position calls for a lieutenant with at best one year in the Army. he
should know enenmy and friendly fire support capabilities and limitations
(artillery mortars, tactical aircraft, and naval gunfire). He must know
friendly and enemy mareuver tactics, planning style and SOP's. Addition-
ally he must understand target engagement techniques as well as munitions
effects In order to optimize effects on targets. With this knowledge he
nust develop fire plans that support maneuver commanders scheme. Le must
acconodate the maneuver commander's priorities, coordinate targets near or
across boundaries to prelude fratricide, avoid target duplication, use
special arnmunitions such as smoke, illumination artillery deployed mines
and plan for {ntegrating FA fires and tactical air. He must be atle to
know how to use fires in support of the offensive, hasty attacks movement
to contact, deliberate attack and then there is the defensive. VLifferent
division use different tactics when doing all of the above.18 To say
that this is a lot to expect from a young lieutenant is a mild understate-

ment.

19
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1he bhest that LSAFL! car do at this polnt is teach pctential 1ilt
chiefs all the facts c¢r peints c¢f kiowledgpe cuiring the Cfficer Lasic Culrse
and eany fclloweon course end send ther to urite wlere they will ;et exjeri-
erce. tListory ltes provern tlat scire vill cale tle grsde, but rary <o rnot.
Lefore xi, tire was thte only sclution te tte proller. “lhe cevice vlia
woltld greatly irprove the quality of corjary level IsC'e vould te & corti-
nation ol & cdecision sic¢ pregrar, & hrowlecdie bLeced cirulator arc a1
irteractive vicec device. cgain & tesic hnovlecge would le scqiirec Wy
convertional reens, the simulator would have the ability tc gererate
scereric: of veryirg cenplexity whichk could te cCetertinec by ar instructor
er by an ertecdec test. she siruvlator would display irteorraticr er a 3\
screet: with erotter screer displeying actial views of the terrein on vlicl
the tattle i¢ tc te fouplte Lee of tle interactive video cevice Lo fortra;
the terrair weulcd allow tle 1LC to see tle bettlerield as he welle ficr the
visior tlecie of ern 1lrnfantry liglting Vehicle. ile cecicsior cic werlc
cet€erate ¢n erjert scluticn tco the fire supjort jlerring erc aguein toe tle
executicrn jerticn for conperiscr. to tle stucents toliticr. Yince Lxjerts
Lysters are not linited te a single school sclition, but vwill jrocuce
severel acceptatle solttions, tle learrirg erperierce ltecores t1uvltijles o1
tle solvticr. Ltucerts car gelnh exjerierce arc beccne ter nere effective
tler wee ever peesille vithout ever teving teern allevece te 1ail.  Geder e
tectnciogy ie¢ caretle ol tle cevice . Lave cescritec alove. Tle caraar s
well cefinec witl establistec tacts end erjerts cre teccily idertifialice.
i1f rescurces were vurliritea, 2 device sutch as descrited above coule le
ticlcded within ceven years. £ good ceal of that tire werle te courinec
eytrectiry the ii1fcrraticr frow the eaperte arnc estallisling & sealdt

recharist ter the prograr.
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ite uses ¢f Artificial Irtelligence prograns which [ lave rerticnod
are thcege viich heaeve tle most practical reur terr epplicetility. .
Lapert Lysten teaced cecision aic prograr woulc be c¢f imeclugble assistarnce
to the fire cirecticn officer who fincs hircelr overvltelrec on the Locerr
target ricl battleiielc. Lufertunately ;iver tocay's teclrclogy, tle
pregrar: world teke too long to reach & cerclisiorn tc be ot ary valiue. 1he
olr lrerce and .rny comtat develorment corrunity do vot slore rny views since
ttey are planring orn teing £1 basec cecisior systens ir the proejcerec
advancec fighter arnd exrerirmental light belicojpter (Lbi,. 1he 108t cri-
tical fecter is that treinipmg cevelojer: nust bhrew c¢f the adverces ledng

race in this field and its potential ir revcluticnicire trsiniry techriques.
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